Abstract Empty sella syndrome is a damaged pituitary gland. Either the gland has shrunk or has been crushed and flattened making it look like an empty sella on MRI scan. The reported prevalence of primary empty sella in general population is 8-35 %. The incidence is more in females, the ratio being 5:1. It is generally found in middle aged women who are obese and hypertensive.
Introduction
Empty sella syndrome is a condition in which the pituitary gland shrinks or gets flattened. The pituitary gland sits in sella turcica, which is a saddle like compartment present at the base of the skull. When the pituitary gland shrinks or becomes flattened it cannot be seen on the MRI scan making it look like an empty sella. This is called as empty sella syndrome. Partial empty sella is suggestive that some of the pituitary gland is visible on the MRI scan.
It is of two types, primary and secondary. Primary empty sella occurs when a hole in diaphragmatic sella covering the pituitary allows fluid in, which presses on the pituitary. Secondary empty sella syndrome occurs when the pituitary gland is damaged by a tumor, surgery or radiation therapy [1] .
Case History
On our routine delta checking of laboratory investigations, we found abnormal levels of serum prolactin (49.88 ng/ml), TSH (0.32 mIU/l), urine osmolality (87 mOsm/kg) for a 40-year-old female. The case history is as follows. A 40-year-old female patient presented with a history of amenorrhoea of 2 years duration, increased urine output, frequency of micturition and polydipsia of 1 year duration. She was on tablet L-thyroxine since 2 years. There was no history of visual abnormalities or post partum hemorrhage in the past. She had regular menses in the past followed by oligomenorrhea and then amenorrhoea. On examination there was pallor, mild thyromegaly, axillary and pubic hair appeared normal. Her urine osmolality was less than 300 mOsm/kg. Water deprivation test was done and urine osmolality increased to 670 mOsm/kg after the administration of 1 lg of desmopressin. 
Embryology
The pituitary gland is entirely ectodermal in origin and is composed of adenohypophysis and neurohypophysis.
The Rathke's pouch, from oral ectoderm develops into adenohypophysis. The infundibulum from neural ectoderm develops into neurohypophysis. The oral ectoderm and the neural ectoderm that form the pituitary anlagen are in close contact during early embryogenesis, and this condition is critical for pituitary development [2] . Over several weeks, Rathke's pouch undergoes constriction at its base until it completely separates from the oral epithelium and near its final position as the adenohypophysis.
Gross Anatomy
The fully developed pituitary gland is peasized and weighs approximately 0.5 g. The gland is enveloped by dura and sits within the sella turcica of sphenoid bone. The superior aspect of the pituitary is covered by the diaphragma sellae, a fold of duramater that separates the CSF filled sub arachnoid space from the pituitary. The infundibulum pierces the diaphragm of sellae to connect the pituitary to the hypothalamus.
The adenohypophysis manufactures peptide hormones. Axons project from neuronal cell bodies in the supraoptic and paraventricular nuclei produce hormones of posterior pituitary. By axonal transport these hormones are released into the systemic circulation [3] .
Pathogenesis
An essential prerequisite for the development of the empty sella is an incomplete sellar diaphragm [4] . Other factors are causing increased pressure in the suprasellar subarachnoid space or by reduction in the size of the pituitary gland. Total absence of diaphragma sella has been reported to occur in 20.5 % of normal subjects [5] . PES has also been reported in association with several endocrine autoimmune diseases, and obesity.
Morbid obesity may induce hypercapnia which causes chronic CSF pressure elevation. In subjects with hypoplastic diaphragma sellae, raised CSF pressure leads to the intrasellar herniation of the suprasellar subarachnoid space [6, 7] . Risk factors such as type 2 diabetes, hypertension [8] , use of certain drugs [9] and history of pseudotumor cerebri have been proposed in patients with PES. Pregnancy, post partum pituitary necrosis (Sheehan's syndrome) could promote the onset of PES [10] .
In cases of primary end-organ failure (thyroid, adrenal, gonad) pituitary hyperplasia occurs due to loss of feedback control. Replacement of the deficient hormone results in feedback suppression of the pituitary tropic hormone secretion and involution of the hyperplastic pituitary gland resulting in an 'empty sella' [11] .
Discussion
A high incidence of pituitary dysfunction was documented in patients with the primary empty sella syndrome. These consisted of panhypopituitarism, secondary hypogonadism, hyperprolactinemia, isolated ACTH deficiency and diabetes insipidus (DI) [12] .
The present patient had classical presentation of hypothyroidism, was on L-thyroxine; and amenorrhoea of 2 years duration. Hormonal analysis revealed normal cortisol, FSH, LH, and hyperprolactinemia. She had a history of polyuria and polydipsia of 1 year duration. The serum osmolality documented diabetes insipidus and response to AVP confirmed central DI. She has presented with hypothyroidism and hyperprolactinemia indicating that anterior pituitary is involved. Prolactin (PRL) is unique among the pituitary hormones in that the predominant central control mechanism is inhibitory, reflecting dopamine-mediated suppression of PRL release. This regulatory pathway accounts for the spontaneous PRL hypersecretion that occurs with pituitary stalk section, often a consequence of compressive mass lesions at the skull base [13] . Normally in primary empty sella, the pituitary stalk is compressed, thereby dopamine does not reach the pituitary gland. Hence prolactin levels are increased.
Hyperprolactinemia and intermittent increases in PRL levels have both been associated with the primary empty sella, and as many as 25 % of women with an empty sella have elevated prolactin levels. The degree of hyperprolactinemia found in empty sella syndrome is moderate (usually less than 100 ng/ml) compared to prolactinomas with levels greater than 200 ng/ml) [14] .
Ghatnatti et al. [15] noted endocrine dysfunction in 50 % of PES patients and hyperprolactinemia was the most common endocrine abnormality observed in their study. The patient presented with remarkable polyuria and polydipsia, central diabetes insipidus was diagnosed with a water deprivation test, suggesting either pituitary stalk (or) posterior pituitary compression.
In one of the recently published series, around 29 % of patients had partial central diabetes insipidus and the threshold for thirst was increased in all of them [16] . The fact that involvement of the posterior pituitary is less common than that of the anterior pituitary is partly explained by the vascular supply in the two regions. The inferior hypophysial arteries arising from the cavernous portion of the internal carotid artery divide into medial and lateral arteries. These arteries join with those from the opposite side forming an anastomotic ring around the infundibular process of the neurohypophysis and protect it from excessive damage [17] .
Kumar et al. [18] reported a multigravida woman, who developed severe postpartum hemorrhage, disseminated intravascular coagulation followed by Sheehan's syndrome, postoperatively, she developed polyuria, laboratory evidence of diabetes insipidus and her clinical status improved significantly with intranasal desmopressin supplementation.
Tulandi et al. [19] described the case of a 31-year-old woman who had developed severe bleeding and hypotension after caesarean section. She developed polyuria 7 months later and was diagnosed to have diabetes insipidus, imaging of the brain revealed empty sella.
Weston et al. [20] reported a 35-year-old woman with mild preeclampsia and insulin requiring gestational diabetes who presented with postpartum hemorrhage and hypotension requiring subtotal hysterectomy. Postoperatively, she developed excessive thirst, polyuria, severe headache, and blurred vision. Pituitary function tests revealed central hypothyroidism, hyperprolactinemia, and secondary adrenal failure. Diabetes insipidus was confirmed with electrolyte testing before and after a 10-hour water deprivation test. Imaging showed evidence of ischemic infarction of the pituitary gland.
Dutta et al. [21] reported a 27 year old man who had symptoms suggestive of hypothyroidism, was diagnosed as a case of empty sella on MRI and had resolution of all symptoms with levothyroxine therapy.
In our case study, MRI-brain and sella plain revealed most of the sella filled with CSF. Pituitary gland appeared to be thinned out with concave upper borders. Whether the enlarged sella turcica is due to intrasellar herniation of the suprasellar subarachnoid space with compression of the pituitary gland or whether there was previous enlargement of pituitary gland due to primary hypothyroidism, with subsequent atrophy due to treatment with L-thyroxine, followed by extension of subarachnoid space into the sella turcica is a matter of speculation.
Diagnosis It is based the clinical presentation and radiological evidence
Treatment Based on the type of empty sella. There is no specific treatment if pituitary is normal. If Prolactin levels are high interfering with function of ovaries or testes, medications that lower prolactin levels may be suggested. For secondary empty sella syndrome treatment involves replacing the hormones that are lacking.
Conclusion
This is a rare presentation of empty sella syndrome with both anterior and posterior pituitary involvement. Whether the case is primary/secondary cannot be confirmed as there was no previous MRI done for the patient. As per the clinical presentation and MRI, it could be considered as partial empty sella.
